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Talk Outline

+ About NCBI
* Molecular Databases
- GenBank
- RefSeq
- Web Access
- Entrez
- BLAST
+ Tour with MLH1
+ Live Web Searches
- Candidate gene by genetic markers
- Human homologue of rat gene by BLAST
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The National Center for
Biotechnology Information (NCBI)

+ Created as a part of NLM in 1988
- Establish public databases
- Research in computational biology
- Develop software tools for sequence analysis
- Disseminate biomedical information
- Tools: BLAST(1990), Entrez (1992)
+ GenBank (1992)
* Free MEDLINE (PubMed, 1997)
* Human genome (2001)
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Molecular Databases

* Primary Databases
- Original submissions by experimentalists

information
+ Example: GenBank
+ Derivative Databases
- Human curated
+ compilation and correction of data
» Example: SWISS-PROT, NCBI RefSeq mRNA
- Computationally Derived
+ Example: UniGene
- Combinations
- Example: NCBI Assembl

- Database staff organize but don't add additional
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GenBank: Ncer's Primary Sequence Database

I W
Release 130 June 2002 |
17,471,130 Records
20,648,748,345 Nucleotides

140,000 + Spemes

« full release every two months

T -ava|lable only throu hi nternet

L

—{ftp //ftp anI nih. gov/genbank/

‘ 78.75 Gigabytes of data ‘ k

« incremental and cumulative updates daily |
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Growth of GenBank

Growth of GenBank

23,600 new/updated sequences per day
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Base Pairs of DN.
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GenBank Divisions

Bulk Sequence Divisions

PAT Patent

EST Expressed Sequence Tags (142 files)
STS Sequence Tagged Sites

GSS Genome Survey Sequences (48 files)
HTG High Throughput Genome (26 files)
HTC High Throughput cDNA

CON Contig

Traditional Divisions

TN

BCT | NV MAM PHG PLN PRI
ROD SYN UNA VRL VRT

Bulk GenBank Divisions

+Batch Submission and htg (email and ftp)
*Inaccurate
+Poorly Characterized

EST Expressed Sequence Tag
STS Sequence Tagged Site

GSS Cenone Survey Sequence
HTG Hi gh Throughput Genonic
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EST Division: Expressed Sequence Tags

nucleus
30,000

-sequence once
from each end

- isolate unique clones

U

make cDNA
library

80-100,000 unique
cDNA clones in library
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EST Division: Expressed Sequence Tags

> MAGE: 275615 5 nRNA sequence

GACAGCAT TCGGECOGAGATGT CTCGCTCOGTGACCTTAGCT GTGCT CGOGCTACTCTCTCTTTCTGGCC
TGGAGGTATCCAGCGT ACT CCAAAGAT TCAGGT TTACT CACGT CATCCAGCAGAGAATGGAAAGTCAAAT
TTCCTGAATTGCTATGTGT CTGGGT TTCATCCATCCGACATTGAAGT TGACTTACTGAAGAATGGAGAGA
GAATTGAAAAAGT GGAGCATTCAGACT TGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTACAC
TGAATTCACCCCCACT GAAAAAGAT GAGT AT GCCT GOCGT GT TGAACCATGTNGACT TTGT CACAGNCCC
AAGTTNAGT TTAAGT GGGNAT CGAGACAT GT AAGGCAGGCAT CAT GGGAGGT TTTGAAGNATGCOGCNT T
TTGGATTGGGATGAATTCCAAATTTCTGGTTTGCTTGNTTTTTTAATATTGGATATGCTTTTG

YeT24rAN IR EZ AT T TN T

T
>l MAGE: 275615 3', nRNA sequence
NNTCAAGT TTTATGATTTATTTAACTTGT GGAACAAAAAT AAACCAGAT TAACCACAACCATGCCT TACT
TTATCAAATGTATAAGANGTAAATATGAATCTTATATGACAAAATGT TTCATTCATTATAACAAATTTCC
AATAATCCTGTCAATNATATTTCTAAATT TTCCOCCAAAT TCTAAGCAGAGTATGTAAATTGGAAGT TAA
CTTATGCACGCTTAACTATCTTAACAAGCTT TGAGT GCAAGAGAT TGANGAGT TCAAAT CT GACCAAGAT
GTTGATGT TGGATAAGAGAAT TCTCTGCTCCOCACCTCTANGT TGOCAGCCCTC

U U “

make cDNA

. 80-100,000 unique
library 9

cDNA clones in library

What is UniGene?

A gene-oriented view of sequence entries

*MegaBlast based automated sequence clustering
*Nonredundant set of gene oriented clusters
+Each cluster a unique gene

-Information on tissue types and map locations
+Includes well-characterized genes and novel
ESTs

*Useful for gene discovery and selection of
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mapping reagents

http://www.ncbi.nlm.nih.gov/UniGene/

EST hits A.t. serine protease mRNA

Distribution of 118 Blast Hits on the Query Sequence

[ss23219  AV823219 RAFLS Arabidopsis thaliana cDNA clone RAFLDS-16..5=1225 E=0.0

Color Key for Alignnent Scores

<a0 40-50 50-80  [NOEEOONIEROON

! T T T ? T " T " "
[ 250 500 750 1000 1250 1500 1750 2250

. mRNA |
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Arabidopsis UniGene Statistics

39, 855
87, 006
42, 137
+ 32,571 ot her / unknown
201, 569 total sequences in clusters

Final Nunber of Clusters (sets)
115,000,000 bp

26,808 sets total 25,498 expected genes

5% uncharacterized transcripts
25,474 sets contain at l[east one known gene
17,654 sets contain at |east one EST

16,326 sets contain both genes and ESTs

Hs UniGene Statistics

UniGene Build 148

73,419 nRNAs + gene CDSs Apr. 8th, 2002
1,181, 855 EST, 3'reads
1, 461, 928 EST, 5'reads
+ 616, 609 EST, ot her/unknown
3, 333, 811 total sequences in clusters

Fi nal Nunber of Custers (sets)

3,000,000 base pairs
98, 816 sets total 30 K expected genes
80% uncharacterized transcripts
22,431 sets contaimnm atr Teast one KNown gene
97,618 sets contain at |east one EST
21,233 sets contain both genes and ESTs

UniGene Collections 4. 202

Sequences Clusters

Animals

Homo sapiens human 3,333,811 98,816
Mus musculus mouse 2,274,640 86,897
Rattus norvegicus rat 308,877 59,882
Danio rerio zebrafish 159,261 14,893
Bos taurus cow 122,503 9,303
Xenopus laevis frog 120,489 16,489
Anopholes gambiae mosquito 42,590 2,414
Plants

Arabidopsis thaliana  thale cress 202,099 26,794
Oryzia sativa rice 77,376 15,283
Triticum aestivum wheat 35,387 3,091
Hordeum vulgare barley 108,658 6,984

Zea mays maize (corn) 108,030 9,889
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Genome Sequencing

Whole BAC insert (or genome)

shredding

" VRIS AL Ll A i il 1]
x /N
sequencing

cloning isolating

65S division
or trace archivel assembly

Draft Sequence (HTG division)

199N
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Working Draft Sequence

HTG Division: High Throughput Genome

Ehasa l— — — — «—HTE
cc = AC008701 gi = 6601005
phase 2 HTG

Acc = AC008701 gi = 6671909

phase 3 PRI
Acc = ACO08701  gi = 7328720

40,000 to > 350,000 bp
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RefSeq: NCBI's Derivative Sequence Database

+ Curated transcripts and proteins

- reviewed

- human, mouse, rat, fruit fly, zebrafish, arabidopsis
+ Human model transcripts and proteins
+ Assembled Genomic Regions (contigs)

- draft human genome

- mouse genome
+ Chromosome records

- microbial

- organelle

RefSeq Resource

199N

+ Genome Oriented Resource
- A sequence for each macromolecule Central Dogma:
Chromosome, mRNA, preprotein, mature protein
- Linked on a residue by residue basis
- Objectively non-redundant and comprehensive
+ Curated Resource
- Authoritative source by genome
- Derived from GenBank but corrected,
merged, extended
- Publicly distributed, Entrez Genomes Web site
+ Reagents for Genome Annotation and Analysis

+ Substrate for Functional Genomics
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The RefSeq Accession Numbers

NCBI Reference Sequences

mRNAs and Proteins human
mouse

NM 123456 Curated mRNA rat.
NP_123456 Curated Protein} i;ﬂ:cff'iysh
XM 123456 Predicted Transcript (human) | arabidopsis

XP_123456 Predicted Protein (human)

Gene Records

NG 123456 Reference Genomic Sequence (human)
Assemblies

NT_123456 Contig (Mouse and Human)

NW 123456 Super Contig (Mouse)

NC_123455 Chromosome (Microbial, Arabidopsis )
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GenBank Sequences: human CFTR

Show 100 = Ttems 183 of 83 One page.

I 1: M86631 Related Sequences, Puslied, Taxanamy
Homo sapiens (clone $T-18-5(9/16)) cysti fibrosis transmembrane conductance regulator
(CFTR) gene, 3' end intron 17B; complete exon 18; complete intron 18
i180296/gb/M86631.1 HUMCFTR[180296]

I~ 2: 864699 Related Sequences, OMIM, Protein, PubMed, Taxonomy
Homo sapiens eystic fbrosi transmembrane conductance regulator isoform 36 (CFTR)

, patial eds
408285(gb[864699.1/S64699[408285]

I 3: AL121762 Related Sequences, Tanomy
Human DNA sequence from clone RP4-610C12 on chromosome 20 Contains the 3' end of a
novel gene, a puative novel gene, a pscudogene similar to part of the cystic fibrosis
transmembrane conductance regulator (CFTR), four CpG islands, ESTs, STSs and GSSs,
complete sequence
gi8574423/emblAL121762.13HSTS10C12[8574423]

™ 4: AHO06034 OMM, Protsi Tasonomy F4
‘Human cystic fibrosis transmembrane conductance regulator (CFTR) gene Bl
306537/gblAH006034.1ISEG_HUMCFTRA[306537]
5 M55131 Related Secuences, ProbeSet, OMIM, Protein, Puchded, Tavanomy
‘Human cystic fibrosis transmembrane conductance regulator (CFTR) gene, exon 24
306336/gb[Ms5131.1 HUMCFTRA26[306536]
I 6: M55130 Related Sequences, Protsin, Pualies, Tasanarny
I e Ehoac duct lator (CETR), 3
Curated RefSeq Records: NM_, NP
Locus NM_ 000492 6159 bp nRNA PRI 26- JUL- 1999
DEFI NI TION Honp sapi ens cystic fibrosis transmenbrane conductance
regul ator (CFTR) nRNA N
ACCESSION  NM 000492 RefSeq Nucleotide
Locus NP_000483 1480 aa PRI 26- JUL- 1999
DEFINITION cystic fibrosis transmenbrane conductance regul ator.
ACCESSI ON NP_000483
PID 4502785
VERSI ON NP_000483.1 @ :4502785
DBSOURCE ~ REFSEQ accession NM 000492. 1 RefSeq Protein
T
Z]
Sl
COMMENT REFSEQ This reference sequence was derived from M65131.
PROVI SI ONAL Ref Seq: This is a provisional reference sequence
record that has not yet been subject to human review. The final
curated reference sequence record may be sonewhat different from
this one.

Curated RefSeq Records: NM_, NP_

Locus
DEFINITI

NM_ 000492 6159 bp nRNA PRI 26- JUL- 1999

ON Honp sapiens cystic fibrosis transmenbrane conductance
reaul ator (CETE\ oA

V5513

1.1.

2sIRID

On Feb 17, 2000 this sequence version replaced gi:4502784.
Summary: Cystic fibrosis transnenbrane conductance regulator is
nmenber 7 of the ATP-binding cassete sub-fanmily C. The protein
functions as a chloride channel and controls the regul ation of
other transport pathways. Mitations in this gene cause the
autosomal recessive disorder, cystic fibrosis (CF) and congenital
bilateral aplasia of the vas deferens (CBAVD). Alternative splice
variants have been described, many of which result from nutations
in the CFTR gene.

COVPLETENESS: full Iength. Reviewed

Ad REFSEQ This reference sequence was derived from M28668. 1, e
999

&

Z
S|

COMVENT

REFSEQ This reference sequence was derived from Ms5131.

PROVI SI ONAL Ref Seq: This is a provisional reference sequence
record that has not yet been subject to human review. The final
curated reference sequence record may be sonewhat different from

this one.
|




Alignment Generated Transcripts: XM _, XP_

Genomic:
7 working draft sequence segment

13631467|refINT_007933.3[Hs7 8092 Homo sapiens chromosome

mRNA: £i6995995refINM _000492.2| Homo sapiens eystic fibrosis
transmembrane conductance regulator, ATP-binding casscttc (sub-family C,

member 7) (CFTR), mRNA ~
g
Alignment is on plus strand of genomic sequence and on plus strand of mRNA b |
sequence
mRNA coverage: 100%
Overall percent identity: 99.9%
6344 23113
Alignment Generated Transcripts: XM _, XP
1
Genomic ‘mRNA o Donor  Ace.
coordinates coordinates 1N identity  mismatehes gaps g g0
Exonl 634415634599 1485 185 1000% 0 0 d
ST D00 6ET0S6SESIS 186296 111 1000% O 0 4 a
Exond  663486.663594 297405 109 1000% 0 0 d  a
Exond 685351683566 406621 216 1000% 0 0 4 a
ExonS  688728.688817 62711 90 1000% 0 0 d  a
Genomic: glI3GILAGTH 1\ 5 soomocooses 712675 164 100.0% 0 [ a
7 working draft sequen|
Exon7  691000.691125 8761001 126 1000% 0 0 d  a
mRNA: gi[6995995ref]}
xon ¥ ¥ 3 a
(ransmombrane condug] LIULE 64552694798 10021248 247 1000% 0 [
member 7) (CFTR), m] Exon9 696468696560 12491341 93  1000% 0 0 d a 2
g
Alignment s on plus st D210 TOS3TES 134 183 1000% 0 0 4 a w
sequence Exonll  713916-714107 1525-1716 192 99.5% 1 0o 4 a
mRNA coverage: 100%
Overall percent idenfity| Fxonl2 742091742285 17174811 95 1000% 0 0 4 a
63441 (| Exon 13 744805744891 1812-1898 87  1000% 0 0 d  a
1|
Alignment Generated Transcripts: XM _, XP
Exon 11: 713916714107 (genomic); 1525-1716 (mRNA)
Exonl
TTATTTCCAGACTTCACTTCTARTGGTGAT TATGGGAGRACTGGAGCCTICAGAGGGTAR
Exon2 FECEEECETEEE e P e b e e e e ey
ACTTCACTTCTAATGATGAT TATGGGAGRACTGGAGCCTICAGAGGGTAR
el T s L L M\t I MGELETPSEGK
Exond
Fxons | RATTAAGCACAGTGGAAGAAT! GTTTTCCTGGATTATGCCTGGCAC
. FEVETTEEEEEIEIErnr LT
Genomic| Exon6 | AATTAAGCACAGTGGAAGAATTTCATTCTGTTCTCAGTTTTCCTGGATTATGCCTGGCAC
7 workin| I X HS GRISFCSQEFSWIMNTEGT
Exon 7
mRNA: d peong
transmet] | CATT TATCATCTTTGGTGTTTCCTATGATGARTATAGATACAGRAGCGTCAT
e B
CATT, TATCATCTTTGGTGTTTCCTATGATGAATATAGATACAGRAGCGTCAT [ Z]
. Exon 10 I KENTITIFGVSYDETYRYRSV I| Q)
Alignme B
sequence] Eson 1l
mRNAcl | | CRAAGCATGCCAACTAGRAGAGGTARGARACT
Overall FEVEETEEEEETEEErE iyl
Exonl3 | CARAGCATGCCAACTAGAAGAG
634416== K A COQTLESE




Alignment Generated Transcripts: XM_, XP_

Exon 11: 713916-714107 (genomic); 15251716 (MRNA)
Exonl
TTATTTCCAGACTTCACTTCTAATGGTGAT TATGGGAGARC TGGAGCCTTCAGAGGGTAR
P Exon2 PEEEREETTEEEEE P L e L
R ACTTCACTTCTAATGATGAT TATGGGAGAACTGGAGCCTTCAGAGGGTAR
Spidey Hof Exond T s L LMNMIMNMGETLETPSTEGK
Exond
Exon 3 AATTARGCACAGTGGAAGAAT! RGTTTTCCTGGATTATGCCTGGCAC
FEEEEEETEEEE et LTy
Genox;n_ic Exon6 AATTARGCACAGTGGAAGAATTTCATTCTGTTCTCAGTTTTCCTGGATTATGCCTGGCAC
Locus XM 004980 6128 bp RNA PRI 16- NOV- 2000
DEFINITION Honp sapiens cystic fibrosis transnenbrane conductance regul ator,
ATP- bi ndi ng cassette (sub-fanmily C nember 7) (CFTR), nRNA
ACCESSION XM 004980
VERSI ON XM 004980.3 G :13631444
sequeneq Exonll
mRNAc| . . | CAARGCATGCCAACTAGRAGAGGTARGARRCT
Overallg = | IIIILLLLEIITTITT
Exon13 CAAAGCATGCCAACTAGRAGAG
034416 KA CQLETE
T
RefSeq Contig: NT
Locus NT_007933 22893611 bp DNA I'i near CON 13- MAY- 2003
DEFINITION Honp sapi ens chronpsonme 7 working draft sequence segnent.
ACCESSI N NT_007933
VERSI ON NT_007933.9 G :20543589
KEYWORDS .
SOURCE human.
ORGANI SM  Hono sapi ens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostoni;
Mammel i a; Eutheria; Primates; Catarrhini; Hom nidae; Hono.
REFERENCE 1 (bases 1 to 22893611)
AUTHORS  NCBI Annotation Project.
TITLE Direct Subnission
JOURNAL  Submitted (09- MAY-2002) National Center for Biotechnol ogy
Information, NIH Bethesda, MD 20894, USA
COMVENT GENOME ANNOTATI ON REFSEQ  NCBI contigs are derived from assenbl ed
genoni ¢ sequence data. They may include both draft and finished
sequence.
On May 13, 2002 this sequence version replaced gi: 18568843.
COMPLETENESS: not full length.
RefSeq Contig: NT
LocuUs NT_007933 22893611 bp DNA I'i near CON 13- MAY- 2003
Cé gene 9640781. . 9829479
Kg CF; MRP7; ABC35; ABCC7"
Sq Locusl D: 1080"
) M M 602421"
RNA j 0i n(9640781. . 9640965, 9665071. . 9665181, 9669852. . 9669960,
9691717.. 9691932, 9695094. . 9695183, 9696066. . 9696229,
RE 9697366. . 9697491, 9700918. . 9701164, 9702834. . 9702926,
9709459. . 9709641, 9720282. . 9720473, 9748557. . 9748651,
9751171.. 9751257, 9752752. . 9753475, 9755748. . 9755876,
9763644. . 9763681, 9764350. . 9764600, 9767492. . 9767571,
9771337.. 9771487, 9772399. . 9772626, 9775431. . 9775531,
9788340. . 9788588, 9803256. . 9803411, 9813660. . 9813749,
B 982550 9825678, 9826277. . 9826382, 9827726. . 9829479) gd
/ gene="CFTR"

/product="cystic fibrosis transmenbrane conductance

regul ator, ATP-binding cassette (sub-famly C, member 7)"
/note="Derived by automated conputational analysis using
gene prediction method: BLAST. Supporting evidence
includes simlarity to: 2 nmRNAs"

Itranscript _i d="XM 004980. 4"

G @ 14753226"

Locusl D: 1080"

M M 602421"
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RefSeq Contig: NT_

Locus NT_007933 22893611 bp  DNA linear  CON 13- MAY- 2003
Aq gene 9640781. . 9829479

VE TR

K —' O, ARD7- ABCRE-

——
1..110233, ACD25728. 4: 201. . 36215,
201.. 69248, ACD05018. 2: 201. . 107527,
.. 61359, AC006387. 3: 2001. . 138764,
. 165608, ACD04855. 1: 201. . 74816,
. 172533, AC004839. 1: 201. . 55977, ACD78937. 1: 201. . 62035,
.. 97943, ACD05046. 3: 201. . 219436, ACD78853. 6: 201. . 4728,

. 125290, AC005683. 01..74673,
. 187413, AC005058. 1: 201. . 182256,

.. 54183, ACD02487. 1: 201. . 181588, ACD99338. 3: 2001. . 6975,
:2007..54594, ACO04014. 2: 201. . 172241,
12001, . 65542, ACO73248. 5: 2001. . 128294, d
2001. . 3994, ACD02386. 2: 1995. . 131458,
201..96106, ACD73071. 2: 201. . 154216,
1 82266. . 82296, ACD73387. 4: 1. . 153300,
1 2001. . 128635, AC102951. 5: 2001. . 22461,
12001. .112237, ACD79893. 4: 201. . 20869, .
201..175645, AC092063. 3: 2001. . 11858,
.1:2001. . 149566, ACD06339. 3: 201. . 21462,

conpl ement (AC003088. 1: 1.. 79004) , ACD92167. 2: 2001. . 103
Locusl D: 108K
M M 602421"

QONTI G

RefSeq WGS Supercontig: NW.

Locus NW 000272 27755676 bp DNA l'i near OON 04- JUN- 2002
DEFINITION Mis nuscul us WGS supercontig M6_W Feb01_97.

ACCESSI ON NW 000272

VERSI ON NW 000272.1 G :20915425

SQURCE house mouse.
ORGANI SM Mus nuscul us
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostoni;
Mammal i a; Eutheria; Rodentia; Sciurognathi; Miridae; Mirinae; Ms.
REFERENCE 1 (bases 1 to 27755676)
AUTHORS ~ NCBI Annotation Proj ect.
TITLE Direct Subnission
JOURNAL Submi tted (15- MAY-2002) National Center for Biotechnol ogy
Information, NIH Bethesda, MD 20894, USA
COMVENT GENQVE ANNOTATI ON REFSEQ  NCBI contigs are derived from assenbl ed
genoni ¢ sequence data. They may include both draft and finished
sequence.

I8ON

RefSeq WGS Supercontig: NW.

Locus NW 000272 27755676 bp DNA l'inear CON 04- JUN- 2002

FEATURES Location/Qualifiers

sour ce 1..27755676

/ or gani sme" Mis nuscul us”
" C57BL/ 63"

taxon: 10090"

/ chronosone="6'

gene

/db_xref="1nterim D:243722"
nRNA join(6728..6872,7967..8218, 11029. . 11098, 11202. . 11335,
11368.. 11503, 11641. . 11766, 12089. . 12225, 12970. . 13494)
/ gene="10C243722"
/product="sinilar to nuclear matrix transcription factor"
/note="Derived by automated computational analysis using
gene prediction method: GenoneScan."
Itranscript_j d="XM 145115. 1"
/db_xref="Gl : 20915205"
/db_xref="1nterim D 243722"
s join(6786..6872, 7967. . 8218, 11029. . 11098, 11202. . 11335,
11368.. 11503, 11641. . 11766, 12089. . 12225, 12970. . 13494)
/ gene="10C243722"
/ codon_start=1
/protein_id="XP_145115. 1"
/ db_xr e G 1 20915206"

I8ON

/ db_xr e Interinl D 243722"
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RefSeq WGS Supercontig: NW.

gap(189) , CAAAD1120088. 1: 1
gap(243) , CAAADL174720. L:
gap(100) , CAAAD1138802.

gap(100), CAAAD1147818. L:

gap(100) , CAAAD1144336.

9ap(330) , CAAAD1048494. 1:
gap(1506) , CAAA01044252. 1: 1.
gap( 100) , CAAAD1044255. 1.
gap(100) , CAAAD1159465.

9ap(583) , CAAA01204593. 1: 1. .
ACD66688.

LOoCcUsS NW 000272 27755676 bp DNA I'inear CON 04- JUN- 2002

FEATURES Location/Qualifiers

sour ce 1..27755676
/organi sn¥"Mis nuscul us"
/'strain="C57BL/ 63"
/db_xref ="t axon: 10090"
/ chronosone="6"

gene 6728. . 13494

CONTI G j 0i n(CAAA01201740. 1: 1. . 4651, gap(100) , CAAA01125491. 1: 1. . 11772,

4194, gap(122) , CAAA01145531. 1: 1. . 18939,
20193, gap( 100) , CAAA01148186. 1: 1. . 4432,
26173, gap( 100) , CAAAD1149691. 1: 1. . 10320,
1458, gap(1004) , CAAA01147815. 1: 1. . 6125,
1561, gap(100), .. 2776,
8180, gap( 183) , CAAAD1138806. 1: 1. . 2425,
11048, gap( 100) , CAAA01191698. 1: 1. . 2516,
6532, gap( 100) , CAAAD1048497. 1: 1. . 1666,
76338, gap( 100) , CAAAD1171120. 1: 1. . 13327,
:1..5744, gap(100) , CAAA01222036. 1: 1. . 8808,
4183, gap(271) , CAAAD1044258. 1: 1. . 20222,
2875, gap(867) , CAAAD1114772. 1: 1. . 2380,
1..176379, ACO78790. 2: 1. . 173690,
CAAAD1044276. 1: 58306. . 74674, gap(100) , CAAA01044280. 1: 1. . 10478,
:1..1857, gap(1569) , CAAAO1044288. 1: 1. . 126746,

9ap(100) , CAAAD1044283.

RefSeq: NCBI's Derivative Sequence Database

Curated transcripts and proteins

- reviewed

- human, mouse, rat, fruit fly, zebrafish, arabidopsis
Human model transcripts and proteins
Assembled Genomic Regions (contigs)

- draft human genome
- mouse ganome

Chromosome records

- microbial 2]
Il ®
- organelle o
B
Integrated WWW Access: BLAST and Entrez
~ National Center for Biotechnolc Information
<3 NCBI e e s T o e
computational biology. develops sofwars tools * Clusters of
understanding of molecular processes efls Bresk
Mouse Genome .
Mad, O Z]
§
5

archas methanogens and i ol
Spacies closs o he oc f e ach

phylsceneic e, a prorossly suspoctod
TS0k sz hd mporance ofwnole
encig o accuate feconstuctio of

il genstcs &
g

» Mouso gonorne

» ORF fndor

arence
Seence pojet

> Retius
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Some Web Statistics

July 2001
Nucleotide
Genome
eLAsT | BLAST alone:
v currently 80,000 searches per day
[ protein
[ uniGene
T PubMed:
[ Taxonomy 2,000,000 searches per month
[ LocusLink
[ GeneMap g
[ Books k|
Genes and
disease
0 5000 10000 15000 20000
Users Per Weekday
Users per day
250000
1997 1998 1999 2000 2001
200000
150000
100000 1
g
50000 1 ©
&
0

Entrez: Database Integration

PubMed
abstracts

A

_/ A
N>

A X
Protein
sequences,
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The Draft Human Genome
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Human Genome Resources Finda gene by ..

OMIN. Gude t geres e

NCE Home » Genamic ialgy Human
B sesren[Locustine ] for |

Cytogenstics A
Fisttmapped,

™ Human Genome

Aguide to online information resources

Web Resources Building an information infrastructure

colaborators

sequences of genon
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T
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rie gene oo | Sequence similarity o | femesionreanson | o
A 12 | nappen s
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Genome Resources Integration
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Database ID
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Entrez
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Go| ctear |

Limits  Preview/Index History  Clipboard

Entrez s a retrieval system for searching
several linked databases. It provides access to:

PubMed: The biomedical literature (PubMed)
Nucleotide sequence database (Genbank)
Protein sequence database

Structure: three-dimensional macromolecular
structures

Genorme: complete genome assemblies
PopSet: population study data sets

OMII: Online Mendelian Inheritance in Man
Taxonomy: organisms in GenBank

Books: online books

ProbesSet: gene expression and microarray
datasets

3D Domains: domains from Entrez Structure
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'SNP: single nucleotide polymorphisms

CDD: conserved domains
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Limits  Previewindex  History Clipboard Details
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have been compiled from a variety of sources, inclucing
SwissProt, PIR, PRF, PDB, and translations from annotated
coding regions in GenBank and RefSeq

Draft Human Genome

Explore human genome resouices or browse the human
genome sequence using the Map Viewer
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domains from the drop-down menu
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Finding Human ESTs
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1131336951 gb | BG327257. 11BGI27257 602426014F1 NIH_MGC_14 H...
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1109881121 dbj | AUL27758. 1| AUI27758 AU127758 NT2RP2 Homo sa...
| 18505121 gb | BM456081. 1| BM456081 _6410415 NIH_MG...
1109887861 dbj | AUL2B432. 1| AUI28432 AU128432 NT2RP2 Homo sa...
| 140833861 gb |BG772733. 1| BG772733  602720889F1 NIH_MGC_97 H...
| 161608941 gb|BI916940. 11BI916940 603177746F1 NIH_MGC_121 ...
19144164 gb|BE270526. 1| BE270526 601185254F1 NIH_HGC_8 Hom...
1185146311 gb [BM465789. 1| BM46576% AGENCOURT_6423632 NIH_MG. ..
1140832001 gb | BG772547. 11BG772547 602720642F1 NIH_MGC_97 H...
1157565171 qb|BI764939. 11BI764939 603047351F1 NIH_MGC_116 ...
1154515691 gb |BI598630. 11BI598630 603251384F1 NIH_MGC_96 H...
| 7633339 | gb | AW732997. | AW732997 bb18h0S.yl NIH_MGC_8 Homo...
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